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Abstract (Basic): US 20020031876 Al 

NOVELTY - A semiconductor device is manufactured by forming 
semiconductor film (11) in a peripheral circuit region, and 
crystallizing the film using an energy beam whose energy is 
continuously output with respect to time so that the film will serves 
as active film of each thin film transistor in pixel and peripheral 
circuit regions which are provided on a substrate. 
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DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for 

(A) a semiconductor device comprising a substrate (21) where pixel 
region, thin film transistors and a peripheral region are formed, in 
which each active semiconductor film of the thin film transistors is 
formed into a crystalline state having streamlined flow pattern with 
large crystal grains; and 

(B) a semiconductor manufacturing apparatus comprising disposing 
mechanism for carrying a substrate on a surface where a semiconductor 
film is formed and the substrate can be freely moved parallel with the 
film, laser oscillator having a function of outputting an energy beam 
continuously with respect to time and a beam splitter for optically 
splitting the energy beam into sub-beams. Portions of the film are 
scanned with each sub-beams to crystallized the predetermined portions. 

USE - For manufacturing semiconductor device, e.g. peripheral 
circuit-integrated thin film transistor-liquid crystal displays. 

ADVANTAGE - The transistor characteristics of the thin film 
transistors are made uniform at a high level, and the mobility is high 
particularly in the peripheral circuit region to enable high-speed 
driving. The throughput crystallization of the semiconductor film is 
improved. 

DESCRIPTION OF DRAWING(S) - The figure is schematic sectional view 
showing the manufacturing of a thin film transistor. 
Semiconductor film (11) 
Substrate (21) 
pp; 50 DwgNo 10A/37 
Title Terms: MANUFACTURE; SEMICONDUCTOR; DEVICE; FORMING; 
SEMICONDUCTOR; 

FILM; PERIPHERAL; CIRCUIT; REGION; CRYSTAL; FILM; ENERGY; BEAM; 
ENERGY; 

CONTINUOUS; OUTPUT; RESPECT; TIME 
Derwent Class: L03; P81; P85; Ull; U12; U13; U14; V05 
International Patent Class (Main): G02F-001/136; H01L-021/00; H01L-021/20 
International Patent Class (Additional): G02F-O01/1368; G09F-009/0O; 

G09F-009/30; H01L-021/268; H01L-021/336; H01L-021/36; H01L-021/84; 

H01L-027/108; H01L-029/04; H01L-029/76; H01L-029/786; H01L-031/36 
File Segment: CPI; EPI; EngPI 



DIALOG(R)File 347:JAPIO 

(c) 2004 JPO & JAPIO. All rts. reserv. 

07592661 * "Image available* * 

METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE AND 

SEMICONDUCTOR 

MANUFACTURING APPARATUS 

PUB. NO.: 2003-086505 [JP 2003086505 A] 
PUBLISHED: March 20, 2003 (20030320) 
INVENTOR(s): HARAAKITO 

TAKEUCKI FUMIYO 

YOSHINO KENICHI 

SASAKI NOBUO 
APPLICANT^): FUJITSU LTD 
APPL. NO.: 2001-256977 [JP 2001256977] 
FILED: August 27, 2001 (20010827) 

PRIORITY: 2000-255646 [JP 2000255646], JP (Japan), August 25, 2000 
(20000825) 

2001-202730 [JP 2001202730], JP (Japan), July 03, 2001 
(20010703) 

ENTL CLASS: H01L-021/20; G02F-001/1368; G09F-009/00; G09F-009/30; 
H01L-021/268; H01L-021/336; H01L-029/786 



ABSTRACT 

PROBLEM TO BE SOLVED: To realize a TFT which can have high-level uniform 
transistor characteristics in applying to system-on-glass or the like and 
can be driven at a high speed with superior mobility especially in a 
peripheral circuit region. 

SOLUTION: An a-Si film 2 is patterned on a glass substrate 1 into lines 
(ribbon forms) (Fig. 1(a)) or into islands (Fig. 1(b)), the surface of the 
a-Si film 2 or the rear surface of the glass substrate 1 is irradiated and 
scanned in an arrowed direction with an energy beam emitted from a CW laser 
3 timewise continuously to thereby crystallize the film 2. 
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frs. ^©iSSSifesttig^ffl^nTv^x^^vu- 
t ^ns^iaiHiKgf^cDT f t \z\t#ft\zmiiT- 

[0 0 3 6] m 1 Rtf02 ^f«fcp{C, /b77- S 
i 0,iMlt^7XSfil JiTa-S i BI2£|§tf* 

0J#>#) (SI (a) ) , Xlifttt (7-f7>H 
tt) (SI (b) ) \zn$>-->>fV. a-Si^2(D 

sixtt^7Xisi©aii:»L. cwu— tf3*^e. 
&ra\zMVTmmmz&t>-tz>-x.*-)\>*-\?.— a*^bi so 
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!?>«©*iftgl2 (0 3 (a) ) . XttT-f5>H 
«©^S^K2 (0 3 (b) ) £/^-->^RtfX 

*V— FK > 5 tfe*{H«€#-r* T FT(07-f 
7>F®«6£^B£T&. 

[0 0 3 7] 7"f 7>Kffi«6»Jf j2g&t;itt. ^a^© 
^SUT-tiCWl. — Hf 3 coffg«^fr (X*;i<*-Rtf 

•5. 

[0 0 3 8] &43. Pf^lcMUTa^L^cX^^-b:' 
-AKi&JtJKfc&flm. SOI (Silicon On Insulat 
or) <Dttm\z£>^T-&<fr*>W9ttff$.ZnT%fztf, # 

a-S I*#£®fcf^SnT^<&ttBT!>--- tf 
SSM-T-Si. a-S i BKDi&eLt^tftKitf^XSfc© 

a-S i K£WJ3K>«. T-f 7>K«ICj!)DXbT*5 

[0 0 3 9] TcEStCfcfcoT. MOTFT^Mt 
-5fc«)lC«. X*;i,*-t*— A©£££#JtgT&*. 
¥^ifcLDI!ig»@#U-1fte. -e<Z5X*;i^-t*-A 
CD^^ttSr^-ry-f X (Tt/fX) A*. 10Hz~2 
MHztOMTO. 1 rms%£TF. X^JI^-tf-A 

[0 0 4 0] ETF. (LD1E) 
If (D P S S I — -tf) S-fiJffl Lfe^ffi^d*^?:* 
-r. ^KH^U— tfWiSS«5 32nm(Nd:YVO 
, ©?g 2 Nd : YAG©I 2 SSS&S:i:) Tfe 

d©X^;P^-b*-AcD^^ttSr^-ry-f X (tE 
Z'fX) «. 10Hz~2MHzOS«T<0. lrm 
s%. x^;i/^-t*-A<otB^©«Fra^^tt«<± l 

HJ7J1 OWTSO. I«tLT«#iSStT$5 
NA3 5^7X$rfiJffl-r^.. #SKS«©«K«^tltC 

^X. ^>ij3>#igS, t7S7?X, X^X^y^^ 

[0 0 4 1] #5X»1£<h¥*g&}iSBI<>:<7)HK. S i O 
,A2/77l$«f 40 0nmgSl;MUTU5. £c 
43. Ay7r— Jl £ nit S i 

0,itS i NBI<D#t»l8igT&&U. ^^^PIKtty 

-BBWB&tI4 5 Ot:. 2^fP B lro^ffiSICj;07k^ti}LW 
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mmm&ftoT^z. *mmv\mi&m\zmiz. 

Vtc feOTKttt < , x*;i-£- e—A *®x^;i/^-fi!| 

[0 0 4 2] XJM^-K— AttlMXaU 0 0 (imX 

***if-A (x«ffiRb--A) . is^e-A (x 

(XttttRfcf-A) , fi7jJgk*-A (XttSPJf- 
A) » ^t-A (ItttlRf-A) t'-AF^T*l% 

^^rOX^^-yp^T'f^Tfc^^. 
[0 0 4 3] #fl|-rr«. TFTA«3n5y'j3>g 

^miifc^gf a - s i m.2 cow&vtj.^mm,tfw 

K<kD. NA3 5^7XS«1 IC«-T-5^»«^^:1S(C 
iSMf-S d £ A* njfi£ a-Si!ttU^> 

[0 044] X^;U^- f-A©^2a«* 20cm/ 

stLTa-S im<om^tt:iru-otim^m4izm 

cc^igsSiain'Xttx+^Tu— tft«k^^ 
s-ftw^s-y-'f x© i ofg~ i o ofg<D±^^\zmmt 
z>. un. ££jjfa\zmnz&otem& ! &i>mffl£tiT 

?->i tjzmLx^z. z\<D&m$z\rnzmfei>fc*> 

S&/^->£ rx^->T/1^->j £5£«T-5. 40 

[0 0 4 5] ddT. ^/7Xt IC^^^S©^^ 
*^S{fc:Ktz £©<£ -5 t o^jftiterp^ 

*0»J-Ctt* NA3 5 
a - S IK2£©|SJ|;: 
13. PECVDfMUfclf 4 0 0 nmlSCS i O 

mtez\tuzm%.\srzi>(D-(:itti< . sio,*ax-*ti so 
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tf2 0 0 nmEU:. £ fcttS i O.Ki: S i NKt<0«[ 

[0046] s i Ms»ww^m*ia6ic*-r. 
■?a) immitvfz^mftmmwztew&htji^zttf 

[0 0 4 7] NA3 5^77.(C^-r^^»«*6l^fe^ 
^ (VrSTEM&flHIL&lgjll) *0 7fC^-r. uiOJ; 

?x\zzi-tz>mm&fmz\ti>mmT'Z2>. 

[0 0 4 8] t£&*MT'\t. iiitj 1 0W. SS53 2 n 
mCDDPSSU— *fli$&*mVTm£l l {tLrctf> 0 2 
Oct p fC^^^v't^- ><Dffi5»jatgEK:#a>oTtr>-5 
<tStC««&«t*-A*Jg«L, Sl^M-f-A4 

«&CDX*;i^-t*-A^£SM£fiJfflLT*> 
fi^L. ^fci^e»x^;^-h*-A^1S^c*tC7>gl 

[0 0 4 9] -TFT<Df£S2-£CF, Jti80»|l||t#L 
Ta^W(Ctt}?3-r-5X^;i/^- tf— A£J8V>fc n ^ Y ^ 

)vnmhy>v^<j>^wkm\z-D^xmmt^>, ms~~ 
iint z\(Dmmb?>i?7.5'<D&mjjm$:JLmmiz 

[0050] i«tnn ±aitn«(c i^ist 

Tfe-5NA3 5CD^^XS1S2 1 ^^ffl-r^>. M 
8 (a) t^-r«t^tC. ^/7XS«2 1±l;lf400 
nmgfCS i 0,A-y7 7-i2 2 ir#ia->U3> 
I« (a-Silg) Sr^fi£Lfc/t^-x>^S i 
JBM&U 7K^HJL<DfcJe>lC4 5 Or. 2B#F«S3CDf&$a31£: 

< , x*;u*- tf- A £&x*;i^-fiija> ^sgtti jn 

[0051] m^x. ±mo>mmizM^xmmmziai3 

t5l^M-t'-A$ffl^Ta-S iBl2£i8£Jifl: 

«i2 (a) «5«t-5tcU^>^{c¥»^M, 
a-S i K2S:}gjsKU D P S S U— tf^ffl V^T. 
5 3 2nm, I*M-tf-A©^6<0. 1 r m 
s%/-fX. mij^f^\t<± l %/hiU x^;i/^ 
-tf-A-^-f X4 0 0 AtmX 4 0 /imWggtftf-AtCi 
0**^2 0cm/sta-S i 12 £HB*f;£lEbT 

[0 0 5 2] ^V^T. e»ix.«0 3(D < kp(c, SSfirft^n 
U * >ttCD¥^MM{CT FT7-f7>F®«6§i 

TFT©5 lj i'^m^t4^'£a:g-r-5J;'5ici!rai-r-5. SP 
^LfcTFTl;*5^TSitn-5««tttl/— t?yt<D7E 
«77l^i-a-r^„ 0 2 (a) WTSPK^-r 
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[0 0 5 3] mi>T, 08 (b) tc*-r<fcp{c. Bit* 
m»mmi litCl&^OOnmggncy-hl^tBIt 
&-5->«Jn>®tfbK|2 3S:PECVDj*{C<i;0^-r 

[0 0 5 4] i$V>T> 08 (c) fC^-r=fcp[C, U93 
0 0 nmm&tUZ>£o\Z7)l'S.->y&m <Xtt7*3 

x^a^&bi) 2 4&x/iy?ij>t/mz&r)mmMi$. io 

[0 0 5 5] i^^Tv 09 (a) K;*-r<i; 5 tc, t;ps 
X^AIK2 4&y* bVV?f'7 4-W^tUzm< H 

x y ^>i/fcj;ofis^ttic/i^-->^L. y- 

[0 0 5 6] ii£<^T, 09 (b) t^-TJ:3fc, 

[0 0 5 7] ^<,>T, 09 (c) CStipl:, y-h 20 
112 4 bTi6f^#^£*»M 1 1 ©y— hS 

@2 4©MffiiJgBfifC-f ^->H-yT«.<. JMfrMKte. n 
£7JC«k :cTli'J> (P) SlraMx^;^-20k 
eV, K-X14 x 1 O'Vcm'C^ftT-f t>H- 

[0 0 5 8] S£UT, 010 (a) \zmtiiolZ. V- 

~!fJH*tSfTo&«. 010 (b) ir^-r«k^C, £® 
£S5J:?tdBIJP3 0 0 nmiSCS i N£i£8iU g 
MifiMtn 2 5 30 
[0 0 5 9] *UT, BU (a) C«TJ:3fc, y- 
htt2 4±, nfls**fHMtl l©V-X/Fl"f > 
®^EJiS:-?-n^n®ffi^-a--2.=i>^i7 h*-;U2 6£g 

mieiut 2 5 era o »*-r s . 

[0 0 6 0] K^T. il 1 (b) JC^T«fcpt. &3 
h*-;i/2 6 £Jt#&ir«k5i::7';i/5x^A^cD 
&JSBI2 7£jgfi£Lfcl£. 011 (c) iZmTJzolZ. 

^8i2 7 5;;^-r>^b > tn-enn^^f*- 
;P2 6Sii;Ty-nffi2 4 > iffMMKn© 

[0061] u±o>&j:m&mTftgL2nrcn^**}\, 
£i«*sm£0i 2 tc^-r. ^+*;nwite>»fi 

16^^4 7 0 cm' /VstcST^.. 
P-/^^->»!Kt^^*BMd?i&0. 013IC*-Tip 
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[0 0 6 2] ELhSMIUfcJiifc. *|gJS^I8trj;n 

tf. TFTOh5>J?7^«Wt*«l/^TftRfl:l/. 
• fcT&fcKttllBfcHfflBB— ■ *STFT-LCD, -> 

xta • • ->x^a • ;*> • •n^T.mtm 
[oo6 3] -m&m- 

jkt. ss i <o^m^m<D^mm\z^xm.m-r^. 
[oo64] (^mm i ) ii4ti mm 1 K^it* 
^57.s«±©^^-r«miS¥M0-cs.-s.. cici-e 

«. #^X»£l±K¥i£#igM<bLTU*>:KcDa- 
S i^2^^^nx*3 0, Sa-S i)&2K*tJ&Ufc 

^7X*ffii^SBtr^®-7-*-3 uwRW-snr^ 

•5. &*5> 0^CD«SJT«'J#>fc©a-S iJK€r^L,T 

[0 0 6 5] a-S ii2^0CWU- +f 3 ^;:J;.5X;^. 
;^*- k'- A©HBfch£3£l${C, fl:lY-A-3 1il$ 

<t-r * c <h (c«fc o gaa^m* g mm\zmm-rz> c .t 

m> x^;^-e-A^^3E-rsctic,j;0. fg*ft:£ 
ff 5. 

[0 0 6 6] *09K:«k*itf. i^M-tf-ACDS»t 

[oo67] <x&m 2)015 te*mzmm-rz>tc»b 

©«B&¥B0T'i&-5. 5fe"T. 015 (a) K^T^P 
fc, a-S iMSrB& J FfT&2*©7.U-y h3 2 SWT -5 
7-f7> Kffi^c 6 Sr^fiTr-S. 
[0 0 6 8] a-S iK©tIi^CWI/-if s 
N d : Y V O, U— <f (2d), i£g 5 3 2 n m) <£fc 
«S[HOI/— tf) Sr. X*;M?-6W. t-Al4 0 0 
/imX4 0(im. $fM2 0cm/sTXU7h3 2 

ihjw * z t \z j: o -y- > •?)u*)\,y->b&izmf& s n-s 

n%^. a - s i m\mm ■ m&<tt%&, 

^6 <Dmmm*mw^<Dm$zmz «t D^a««tai^ 

St^^ (x^;i/^-t^3£iiS) *ig^0{cs^^te<t 

[0 0 6 9] d©i#. 0 15 (b) IC^-r«fcp«C, ^ 
it5eifi&CfiS#* { XU»yh3 2 Id J: 0 ^"n -y 
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i?2tl, X U y h 3 2 fimcteSKX U K 3 2 tWI: 
fifcS-r-5&&&©^a<7gf££;h.£. X 'J y V 3 2 ©HH3 
tf+ftlzmitltf. H©**ttJMSfti&*. £©XU 
h3 2\*&%.<D7uy3c>>fV>ftm*$ftc1k-Z>-3. X 
U y h 3 2 m®«##t{ftf$ Afc L&V»«fc 5 KX U y h 3 

2©&*©xu y h«*T**«rw»<»rt-r*::i3&t 

$f*LVi„ X'J y h 3 2 0H||Ittf/W X©^-f 

l^. 

[0 0 7 0] fLT. 115 (c) ICiti?!:. XU 10 
y V 3 2f^<O^S^$tlfegB»*^^^.^®^4 £fc 

T£5£j££-fr-5. 
[0 0 7 1] 015 ( d ) tC^-T J: 5 \Z. 4i*p 

^*SE^©igA&tf?£tt*t«, V-X/KU-r>£Jgfi£L 

[0 0 7 2] CWck^Ti^-CiK^fc^ffA^ TFT 

WltJiV>Tf*I/jtTFTtt, 7**;HMtlCB— 3 
©*§IM£Lj5»im£L;&:U©T. -?-©#tt7&i[3]±-r -£><*:# 

0, (Sax hSr^LfeSSSitfigflOig^iDffiM©^ 

[0073] (^#i 3 ) B16I1 *m*mwt2>tc 

e*<D«BS¥iS0S.^A-A' {-j^c^BSiftSST^ 
Sfc-T. #7X»t£l±KTifeS iO,ia-S i JBI 
2^SMIltt. 016 (a) {C^fckpfr. a- 30 
S i 12 ^ 7-f 7> Ktti;/^-z>yt5. 
[0 0 7 4]«HT. 016 (b) lZ^TZio\z. a- 
S iK2±tCCVDfe^lc<fcOS i 0,l&£5 0 nmig 
K^KPtXfiK^L, £©S i 0 1 jK^2*CDW^«H^ 

n?->z 3tc»nxr-s. 

[0 0 7 5] ^HT, 016 ( c ) KlTK-T J: -5 fc. a - 
S iJK2©^ffi^f,CWU— »f^BB»*SE-r-5. Rlftfe 

ls—*fimiZ*. Da-Sil2 Bigafb-r^ 

a*. ±gcic^/\^->3 3^aE-r-5^«e>irjtaiLfc 40 

©Tg&fCJiB£te»5£L£:S i ©jjffl|§?3 3 atfW&Ll£tL 

z>. Uit. cos immz&o^**)i&mwzo£ 

2#CDjffl«g/1*->3 3C5re1tCttiffl^i:3pfTtfigfi-r-5 

*Sii&©#.#jgfiS£n-£ c t \z&z>. 

[0 0 7 6] ^©&, mmrt?->3 3©S i 0,Bt£ 

hf*«**kj; opfesu 016 (d) \zm-r±o 



> #BB2 003-86505 

16 

aio^teicto. TFT^f^sj-rntig^i. 

[0 0 7 7] Z\(D£ofj.Jj&T'1£M,ltZfiz.\£> TFT 

fox. c©j:pi-^fie$nfeii)f^¥#^ 

^JK^rffi^T^figLfeTFTti. ^^HKigcKli-^ 
n^„ Sfc, ^7X*«±£D&ffiyn-bX^pTtgtf$. 

[0078] c^j^^u 4 ) 2 i mmm 

^tt7iW«t^*-rffiS-r^>. #{aj©x u y hfl2tt£0 1 
7IC^T. @1 5tl^50tt, 2*©XU y h 3 2# 
^il;¥fr-!rltt< *f<Dj££ljfa\zfafr^T^}Z 
#D£J$fc-&T&£> d©J£#cT*«, ^fflgp^ 

mftTWfr£>MZfXimik& : $:*y*> 

^JE5#J 2 <!: stress. 

[0 0 7 9] (&MmS) 0 1 8 tt. *«tKWT*fc 
a6©«M0T&D. (a) ©±gB*Vt^-->ygffi© 

(b) , (c) *t (a) l=tt<«j6i8*jK-r. 

[0 0 8 0] d©a-S i^2Tll 3 4 tWP 

iS^3 5fCH*tXT*50, CWl/- tf©^SMW«^ 
IKffi^3 4©S^[^{C»oTff^tl.S» (0 1 8 

(a) mm) . C©i^, S«M3 5lt ^©/P#-© 
tzMzm®m&*:Z < . ^iibfc^tc^jii^^iK fc 
«. SfoT, JPM®^c3 5ti»Mffl^3 4»C*fLT^« 

©f^ffl^-r^. cntcfcr). ^s«t^©^iPi«, ]«n<H 
< (01 8 (b) #m> . ^<Dz\nt. mmm®3 4T- 

^©igp^KYk^HST'^^o 
[0 0 8 1] ^JK«*£3 4STFTOf+Wm<!:t 
S^tlCkOv i^tt^TFT^^M-r-S^i^pI^i 
(018 (c) #fig) . 

[0082] (t&2<Dmmmm) mz, *^bj©^2© 

TffltrifcD P S S U— tfSH©^IC^)^TIK^-r-5. 
0 1 9 \t. m 2 ©SWSEm © D P S S U— tf^H©£# 

[0 0 8 3] CWDPSSU-lfgill 
SODPSSk- tf4 1 t. DPS S U— tf4 1^5,ffi 
WLfcU-tf3fe^m^BlcBSit-r-5it86©?fe^4 2 
t. ffiMI+^t^C-S^^XS^S^^n. 
iS^loUC^KjSaEWXYX^— i>4 3 t $r<l^.T«lfiK^ 
tlTt^-5. 
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[0 0 8 4] #CS|Tfi. fl7Xlfi©ti»ttNA3 5^ 
57 (I7M'J^7X) -C&O. I/— !f©ifili5 3 

ttSr^V-f X (Jty-fX) te, 10Hz~2MHz© 
m®T0. 1 rms %«T. ffi^JcDT^<4«<± 1 % 
/hT$.D, x^;P^-h*— A©ffi;f/«1 0WT-$5. 
&*5. i£gtt£©MK®£L£:fc©T]W«t<:. ->Un> 

[0 0 8 5] x^^-fcr-Ate^CD-tH-XaM o O/i 
mX4 0(im©Mf-A (fi^®t*-A) 

x^M^-t*— AOIt-f XK. Wetted 

«, LT 4 0*£U*rC&.5. 

[0 0 8 6] ^7Xl«ii, XY7.T— >*4 3±l;*i 

TFTtfM&iStlZ¥m&m& (a-SiK) 14. 

BSjrrs a - s i KPatt^msti, a - s i ®i©&^« 
m&w&tz. cms, *^jT*ijfliL.T^^>^7xsig 
tc^-r s mm® * & tz © ©-?& z> „ 

[0 0 8 7] I^;^-t*-A©*flStt«&2 0 c 

#JfflLT^-5>. &*5. XYXr- ^4 3©SBi6^««C 
*U:iJE3tU*:t>©-m&<. 1 5 c mlfg>JK±T-Kl!)-e 

YXf-v4 3i:diffi^fC^*$ntl^<, X*;P 30 
*-fc*-A-e©t>©£j£3£LT&ii<AU X^r-v 5 ^ 

[0 0 8 8] ^7X«lgJ:IC^a>'Un>$:}g 

^■r-s^tcti. sisim x&mvt-&*4 o ommx 5 

0 0mm£U:T-<&-5£:J&. 7fe3l£ I t»©ffcfilH*Pa*ffiST& 
-5„ WJOXYXf-y4 3THlmgm^cOO 
fii»iio#m£trtfa&5. 

[0089] ^mmmm(ODPssu—tfmm\z^tx 

«. x*;i,*-h*-A©ai;^F£:£te£± 1 %/h«fcD 
/Mi, Klcif *L<«x^;p*— t* — ^©^F^tts^ 40 
tV'fX Ofc/"fX) SlOHz~2MHzOg«T 
0. 1 rms %WT<i:-r-5C:<hfC«fcoT, ^L-fcS^ 

[0 0 9 0] -^{SJ- 

[0 0 9 1] (gzMMl) #0!I©DPSSI/— !fgg© 
f»ffi^i£S2 0i;§-r. ccm x^;i/*-f-A 50 
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©^£5£t$#*0. 1 rms %£JUF©y-fX. ffl*;^^ 
tii#<±l%/h, fcBTjati 0W©DP S S !/— if 4 1 
£2-£?iJfl§bT<^3. 2&©DPS SI/- tf4 1 A^ttS 
ItStlfcl/— tf7t«^<fT-*(cl6^3n. Z\tl\z£K> 
W 77 £ l6]-h £ it -5 £ £ nt H -£> . 
[0 0 9 2] t-At-fXa, 8 0 0 Atmx 4 0 AtmtC 

[0 0 9 3] XYXr-v4 3 Wl^i^tlTfe 

fate. JSS^f¥±^-f^©^l!)«^Sr#LT*0, 
fSjti®^©^— ^-^ifj^Tfe^. X*;M=— t'-A 

[0 0 9 4] #0iJ©DPS SI/— ifgeB fCd:n«, £2 

#) ©DP SSI/— tf4 1 ^^It^dt^^D. 3EC^ 
^Lfc^t;-A©«$S^nIggi:^0. Stl^k'-A 

©ssim*^ (7d-/^-» \z&*mm\zmi&-rz>z\ 

[0 0 9 5] <^Jg#l2) *{«1CDDP S S U— tfgg© 

2 i \znk-t. uufli ^fWitHi© 
2 £©d p s s v— if 4 

3£g:tt, ^n^nSU*©x*;P*-t;--A<h£:-?TS 
- tf— AT^MWtefi V-^j - Jc J; 0 tSflg 
[0 0 9 6] *^©DPSSl — •tf^glCkntf, 312 

<Dmmmmom-?2>m%)mzisaz.. 2 

fc) ©DPSSP— tf4 1 *iai7^Cl<!:tC<t0. SlC^ 
^K*^t*— A©^fC«t 0, MOTFTOftMS 
R K "T -5 H t *M flg i: fj: ^ . 

[0097] (^3 <ommwm) ^ic. *^Bj©m 3 © 

tHillC. DPSSW-1fSg©«^{ct3HT^BJL. 

Micc:n$rffl^fc*«^itii©^afk^j*fco^T^ 

•5. *HJ£®«i©DPS S 1f^B«. «T(C^-rJ: 

[0 0 9 8] *^JTtt, ¥«(*:|Sie (LDag) ©@# 
U— tf (DP SSI/— tf) Nd : YVO, ^fiJfflLfeiS 
^©IS^fl^tfilSr^T. ^:45, *0iJT«H^gP©^S 

^tcK^LAct>©T-«^£<> ^>aiHigs©ieait^iL, 

TfiJffl-r-SCt^-C^^., £>t. U-lfBNd : YVO 
« lC®^Ufct>©T-«^<. ^M©D P S S V— if3t 
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(fctAtfNd : YAGfci*) -?$*lffAV>. &mt5 
3 2nmT*5. MlC, «S«j:mc(S^Lfcfc05T-tt 

;p^-t-A©5F^jetttt, <o. 1 rms%oy-f 

aj^j©i^r B w^tt«<± i %/h» tB^jiowt? 

[0 0 9 9] «1fitLTli*MSST?i&5NA3 5© 
#7X*«£*iJfflLT^.£>,, #S®»1S«C:tl(C|S^L 
fct><DTt£&<. teCQ&TJl^iJtf^X, 51^7^. 

[oioo] #yxs«<h^»#?Sl8l<DfBji;:. S i O, 
7r-JI£4 0 0 nmgKOJSUPtCJgj&L 

fc<. SiOj^SiNloaiiatttfc^. 
^g^MteXyXvCVDftT^fiJtLyfc 1 5 0nmi 

¥£#»IKffi9;fr e> ggjt L *«, # 5 X £ jgi® LT« 

[0101] - D P S S u— tf^e©«^- 

*3®t»^Il:J:.&DPSSl/- !fil© 
*8fi£C0— g&£S-f$E^0T&-5„ CODPSSl/- 

SU-— tf 4 1 D P S S U— tf4 l^fti 

W£*lfcx*;|,4:-b-A£*gS5u dd-t?tt7 0CD©Jb* 
- A fc*£* W !C»*iJ-r £> b- A # fiJ^ITt? & -5 IsISf tS^ 30 
5 It. nU/-^l/>X5 2t. #«£#afcSb-A 

m&mtmuoxY -^4 3 (^0^) t^^x 

[0 10 2] ft*. *^J-Cttt*-A^-»I^i:LT@Sr 
*S^P5 1 ^gStf-fctf. cnKlg^n-S #1*. 

rzAOm? (Acoust-Optic Device) *>9.fS3t¥®Zk>5: 
fiJJSL-fcEO^ (Electro-Optic Device) £fiJfflbT 40 

[0 10 3] <@*<£>gijb— Ate. H$^(0iih7> 
>>X*£^jrf*K+#&;*;i*$£^-£8 0tfmX2 
OtfitKOtf-fX^WLT^O, 

«S?jJ&b-A) Tt>«tvn ft*. X.*.)V¥—\i-U(D 
+K Xte^JCDiK XtCE^^nfcfeOT«f«C<. gig? 
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[0104] terete. i^fflTFTd«sni.-/u 

m^tiT*5 0. ¥Jg#^M©#£Lftv>gi^?5R£-r 

t z i&mm £ t&m-r z> tz © © t> <d t & -s . 
[0105] *w*»«ttu#>«fciBft*nfc 

T F TT«iS5tttgftT F T*^S t LftlifcibtCiga^ 

$ nt n s *§^t*<& o t 15 =y x ^ ©ai^ 

£ d <hft < ttJMfrrs c t^DitlT-^s. 

[0 10 6] @2 3H 4dODPSSP— tf4 1 
fflLT, ^Sr 2 8®OgUb-A£5^£l*;t*r?£^T 
«10T-*§. *«RJlr*5tt^Si^^cDTFT^^k 
t^Xte. X*J^-|f-A07^V>Mttl 0 0 c 
m/s-p&S. ft*. X + r >j^SttcicDffllzfg^$ti 
fct.OT?ttft<. BJgfflCDTFT<hL.T0Dt4iga«*§£tt 

[0 10 7] B**«±ffi*illtt"r*«:»K. 2 8 b- 
A£ 1-fey h t VT¥-ft&mi>. ^©2 8 7-f>ifM 

dtlcfcOiii^SSr^^k^-ti:^,,, ft*. ^fclT-fi, 
XYXt-v4 3^SJgt^Ki$-lt^c:i:{cJ;D, ±M 

7^— zJ&mjZiSlt. 2 8* (*%BjTtt2 8*7r*-5 
dnicS£Lfc#Smi&^££te£HJT3&-5) o 

[0 10 8] Sfe. tf— AOfigJt^fetaH2 3 Affile 
fS^$tlfct)<DT-«ft<. 02 4 (a) 

3*) tc5J-f!l-r-S>. S^^gJf-Att^tl-^n^Sft^ 

[0 10 9] MlZ. &}Z.lfm2 4 (b) 0>&.5tsmttJ5 
^fc»jST-S-5. ^l<D^-&ir«, l^ODPSSl^- If 
4 1*^ l-PCOX^il/^-b'-A^^figLTV^Ct^ 
4#S4-C*>^. &4©DPSSl/-t) ! 4 1 #>SmU£tl-5 
x^;p^-b*-Att. •^tl-g r tl7!»i|t/j:-5Cli:ft<X++ 

[0 110] 02 3W^fttcJ;0^LfcO^Ot*-A 
^-OlZ&VZig&tiLZmMlsrzl&M!:. iitg5 0n 

'J ->«j rj ytfw&zntzz. tammtsntz. 

[0 1 1 1] -TFTWf^SJ- 
*^SS)^li<?5DP S S U— 9=^S{C«t O^fb^tlTft 
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fc0 8~@i itn«Ts-5„ *mx\*. *mftmm& 

U&i£-fZ>\zVkVX. "H5 0 m m£#-r-5 U *>1*K:& 

$Sli5 3 2 nm, 1 OW, < 
0. 1 rms^y-fXCX^M-f-AC^gli, 
<± 1 %/h©ffl*^^i±. 8 0 urnx 2 0 /im©^ 

0, 1 0 0 cm/s CD^iESS-C^Sfk^fToit. 10 
[01 12] £TF. Sg 1 ©3i;&gl^<D0 8 ~0 1 1 

^Lfct ^5. Ss52 0cm'/Vs^iLt. 'Offite 

[0113] -m&m- 

erF. ?%3(Dmffimm<D&Mmiz-z)^xwiw-?2>. z\z. 

T*«. 02 5lr^-TJ:^tC. ¥ift»IOTFT*M 

^s^-r-s^fe^pfl^-r-s. 0 2 ^mx-m^^D 20 

P S S U— tfgficDMBJ§^£^T«E^0T&£. 
[0 114] 02 6 (a) T*tt. S>J tf-A ^df^ftlC 

Siirte^i&s 7-62 ii^mz.xmm^A*m0s.^ti 

[0 115] 02 6 (b) X\Z. ©Jt'-A^^fS^iSjlC 
KI*£l±30»)nJj|E&B5£5^-6 3 £. n'J^-yu 
>X6 4i, 1^=5- 6 3^£05K#t:ft£:] 'J*-;? 30 

>X6 5i^e^TM^*B*s«fi£^nTi5»3. #!&BJf 

« b wftrnztitcm tr— a r t tciait nt ^ 

[0 116] £<D*§£\ XYXf-y4 3^1St5 
£|fP#tC. 02 6 (a) , (b) f^Lfe^^*?>»J 
Ufc&gJfcf-AKgfiS-g-*. dnefflmttf*© 
TFTA^Sn5g«(Di!(.$X + t>r5tli-IC!5:-3 
Tl>5. HJti. ©Jtf-A£D^K)iE^ttiS* 1 OO/imC 

[0 117] XYXf-v4 3©^litfcl:. # 40 

® m&Mx z. n <=> <d s. 7 -ft^m % m 0 m u * > 2 -a- 3 ' 

Zf y h<D|6]±<&0-5. 
[0 1 18] fffil:7 : &;i'7rXy'Jn>)!)S 

i*imk. u-rnict5^Tt>^— tf purrs &#«H5f*gB 
[01 19] (m4<D^mmm) ^tc *»^©^4© 
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iimmiz. dps s u— *fmw<Dffif&\z^)^xwtwb. 
Mizcn&mwc^m&m&vmskitismz-o^xft^ 
•5. *m&Mm<z>DPs s u— tfggte:, tATic^-r«t 

[0 1 2 0] #HJ£^!£-e«, a-SiMfft7-f7 

>\ i mzmj:-r^<Dx\tf3.<, a-siis^^8© 

*8rce-.6,«*7'f5>H©*g« (~10 0jim£t 
T) XYXf- 5>£^»£it&#£x*;|,#- 

tf— AWMitSr^WJCff O. CtUZ&K). 

mmmm) \tmi<D&mmmiz&v 2,7-1 5>\*tm 
■t)m<Dmm&®m-?2>z.ttfX'%z>. 

[0 12 1] LCDlCfflV>5*§^. ^ffllelg§®^ 

T. H5g®«T«. XYX^-v>£iS>t (~&m/s) 

[0122] -dpss u-u 5 mmnmis.- 
02 7«. &4<D^ffimm\z£z>npssu— \fmwv> 
^wm^^-rmmmx^^. iodpssi^- *rmm 

tt. m2©3«6^Sia:|^^©@#:#^®ecODPSS 

u— tf 4 1 <t. ^u^-^tifig • mftmmmzmrzft 

7 it. x*;i/*-fcf— A^7XS«±©a-S 

1 H7 otcsijB-rssT©7t?s±ic^tt^n. x*;m^ 

— fc'-AOiiii (:*» «^7 2 aRlfrnm « 

^^-f-A^^«)»r®il^-tl-^»f^fctilt#©T* 
5f3^~72t, ^->®^E7 2 a€r®i@LfcX^;U 
=?-t*-A*^77;*«£D^'vRlt^-&-55 ^- 7 3 

*w • mw.^\ft\zmm&&(D'm2<Dmmmmt:mm. 

©XYXr-y4 3 (^055) t^IxTi^^niH 
•£>„ CKDDPSSb— if^MSrffl^T. CW1/- tf 

C»JA«Nd : YAGU— tfJt (2 ok 5 3 2m 
m) Sr. 3tfi7 2^ILTf-A12 0tfmX5/im 

win- x\zm.w$%. 

[0 12 3] 02 811 ®S®^lC*5lt«,TFT(Offie 
««lSr^T«im0T*^. HSglt-fXttl 5 0 

umY. 5 0 /zmt*0, TFTSWl 0/jmX 1 5/i 
m©lMX©j!£.£#i&n«&^. ^^X«1S±{CS iO 
i/V;7r-I (If 2 0 0 nm) . a-S if (MJP 
150nm) Sa^fi£IL-fc^. ^3 -y/X— 7 2 S0Ki 
-r^dttz<fcO. X^;P^-f— AS7. 5«s/l 
7. S u s<Dm&X*>/yl-y£l£f3itf£ > , jk&mg. 

(XYXr- £^4 3©S»a«) <£• 2 s TPIItr 
^©.^pl'-r-Si. a-S i ^©T-f ^> Kft;©I 
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ti^ec$-rtc, a-s iiKo^gB^ (mn\im2 1 
+cD^a<b^7 4) <D%.&m&.&>\zu§k<t-fzz.zi& 

[0 12 4] ^<7)*^, 0 2 8C0^EP^(6J, WZMXM 
J^«cDjS?gcD@3a3 (Bttt*l*TFT|IIIOil^i^ 
^(^1) Cfff C f-A ^ X + 1 >T5 ^ 

[0 12 5]&i3, a — S i ISOTFTO§Sg5fii:^ 
«lC$g^b^nTJ5:-5TFT©'KH'&^-av-^-7 5 

-r ^ <t p t -r -a c t twm t & % . 

[0126] ±>$<Z> «fc P &;£*£T- a - S i 

w#tfe^ft±-f -5 1 <h t> asa©/* 7 yjr&t&mz 20 

[0 12 7] 

CAT, »4<i!)*16»16©«*»«lc-3t»TlftWr*. 

[0 12 8] (XXWI1) ttlS^SIOH 
iaiHl?SM«fr^^-5TFTcDa-S i 
OWTIWtS. AiSlil&flKttM:. Sm^fCit^TJii 
«f«ttfc»-r*H*t>*«r». TFTOf^ 
SH^tLTfi. 5 0(imX2 0 0(imC9t-fX 

ccd*#, cwu— tf*. msib 

Tf-Al5 0 jtmx 5 ^m©ij"'f XlcSf #5 
Xiffi±l:SiO,A*7 7r-I (KS2 0 0nm) . 
a -S i m mm l 5 0 nm) £Xttj£RLfcft. ^3 
y/^-7.2*E»-r*CfcfcJ:0, X*;P¥-fcf-A£ 
lms/0. 0 2 5ms OK^T't>/t7St&i!i< 
6, X**>i£a? (X7"— 2?®&lb3ft) 20cm/s 
TIStS. X=*-v >3**$r 2 0c m/ s StfEfciK f 
•Si. «n*J:5«t*njS»tt (7D-;^-» 

sn. s§»aioTFT$^Tfs. cicoj:pfc-rn 40 

[0 12 9] (BzMW2) *MT'\Z. X*;i/*-£-A 
$^7Xt5 7-om*-^fc-&TC:tl<£^-r«.. 02 9 

■tmrnrnx-abz. iroDPssi/-titii dpss 

V— \f4 1 j^f*7 1 KftJA, f3';«-7 2 0f 



S/hSWB8?L7 6 a<D&f$.£nrz&mfiL7 6 «h*^lte» 
nt^5. £©i§£r. 57-7 7 £ HI!) 
Dl*M-h-iflO, Pfl?L7 6 a£jIj®L7cP#*£ 

[0130] ($£&M3) 03 Oli. j£?*M3ICJ:£D 

ps si/- \fmm<D^mf$.*7jk-rmmm~efc2>. z<d 
Dpssiz-ifitu ^3<D^mmmtmmm0m 

[0 13 1] ddTki. ^3 -y/t-7 2<Dm$k<D*>m 

Wis ix-mmv. mm&8 iT5t»Lfcx*;i^-e- 
e-nt^i.. utitio, iSK«8 i -csttLfcx^.;p 

t:- A ^x. a-S i!70 \z3$tf&M& 

0 2 8©ipfj:iii^1t-f Xd^S 0/zmXl SOjtm, T 
FTia©t-fX*Sl 5 «mx 1 0 ymffli^, + 
^ > CDi& 2 /3fct*X#li£ Z\<D*7 (DmmiZ 

m&-rz 2 m&mttrnti . 1 x*y >x- 3 mmttc 

[0 13 2] Jgfc. XYXr-y4 3*1 X*^>T-5 

M S -a- * . d titc J; 0 MftftMHB & B'J«-T 

S^tatTfir. 5EICX;i/— h<D|R]Jt$0-5C:t*tpI 

[0 13 3] K±©i5tC, *09£J:*ltf. CWU— If 
C9X*;i/^-fc!-A£ 1 0 0 um&TFlz&-oTm&Mlz 

fiTC^S. l?>J*Sat*^-£.<i:^O^MIt^rp1Sr*iJ 

mvTmm-r2>$kmzmfii-rz>zt\z&r). u^t> 

T. ^Sm#^^SSiSJCfe??-r-5» T F T#tt© A* 7 4 > 
S^SS^^Seo Jf «*t pltg i: ft ^ . 

[0134] (mmm 4 > ^® « 4 { ' ± * D 

dpss v— tfmmit, ^mm 3 tmamigta>mtiL&ts 

[0 13 5] IODPSS!/-1fgi[l DPSSU- 
1f 4 lRZ/^^7 UCjniA. f 3 7^-7 2Cfb!) 
tft-5*'Jrf>57-8 3 #'J^>$7-8 3T"S 
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xmsz¥t\x^^>. 

[0 13 6K©*^ *Uzf>~5-83 ^talffij^ti- 
TlW-f-ASlO, a-S iI7 0±(C*itt-5 
35>Jt>£ lX*^>T'{8UKhr<E>. fib. l^JBSrfiBWL 
TIt*. XYXf-^4 3HMLTl>5©t?. 2?UBCD 
BB#t&fi (BB?L8 4 a(Dgl) liXYXr-v4 3 0gl 

co i 3 7] umizntu** &&M3tmmz, a=77. 

[0 13 8] £ti5. ^©^4<D^^R^©^«aj 
1~4»C*J^T«> 0 2 7-0 3 1 \Z7h~t£.o\Z. X* 

[0139] (msommmm) x.\z. ^m<DW,s<D 
mmmm\z^Twmtz>. tft© 

f£§?B*f:::feUT. M£l~Jf£4<D*6SJI^©ck?l;:CWU 
-: tfSrfflUTa-S i Bl ff 5 l&t::. x^;^ 

- 1*- A \Z «fc 777 -I©iS±#i;Ei L-TI8£ 
t5a-Si K©KS!l*tnS E&±-T -5 d £ K£BI£*5^ 

[0 1 4 0] *«*«)5E-r^^7X*^©^-h UV>A^ 30 

i NXI1S i ON$fflt,^di*t^6t,7?^^- tfiftl 

*^S7**£li^7 v cliSJfl£0 3 2 td^f.. 
[0 14 1] Si NXIJS i ON$ttrA7 7 7-IS 

^Ltsisnfca-sii^ mmizmsxmmwz 

-A£©iRLT <£fct&, a - S i m<DmMm<Df&fcm 40 

ic«to) . j&*a<±#-r-5. /t7 7 7-it©**fis 

#ii§v> tK^cD'T 7j—^3 >i s 4UTa — S 

a-S i^+©*^CDi@KdiiiSV^»Zt.-f 7i-v73 > 
S3 3{r^-ripfc. fcf>*:-;PS-eHtL- 

xa-s imoM&n&tntz. zw&otzm&iz. se 

tf- a srfijffl Lrzm-enz&izmwizm cz. 
[0142] tz.x\ *mt&Mmx\z, 03 4i::*-r<fc so 
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^/77,Ifi9 l±i:tf 40 0 nmiKOS i N 
XttS i 2atS iO,l92bt 

Sra®LT^;^A--> -7 7-3 9 2^LTa-S iI9 
3««L. CWP- tfSffll>Ta-S i!9 3<D£S 
tefcfTStCl&LT, a-S ii9 3R^Kfg^)K<7)7Km 
jgS€r^n^niSgp-r-5. m##)\Z\Z, a-Sil93 
O*tM4lxl0"I/cm'£tT, IOSI9 2 
a©*$fig$ixi 0"f/cm'6lTtt5. 

S i O.I9 2 b$:^J5E-rsC:i:fC<k0, a-Si 
19 3tA*7 7 7-i9 2 <hor B 1<D|^ffi2pfi:<&igMT:# 

-5. cwi/- y-'cox^i^-if-AisttisjKtt. 
ssssjcofcais^s^^^stLTc^^s i Nica^ 

U — tr*3t **fig W £ n& t> fc J& izff $ L fr> . 
[0143] [a-S imfy <DmiE7kmm&] ddf. 

a-s im*<DmjE7kmmm&ffl'<tcnwii£%:\zz>^T 

WLW?** 5fe-T. 03 4<Oct'5{r7?^X*1g9 1 ±\ZP 
-CVDSCiOS i Ni^Ji5»i9 2 a £®|JP5 0 
nmSSC. S i O.I9 2 b£BUP2 0 0 nmggl; 
1 W UT/^ -7 7 7 -1 9 2 * L . a-Si!9 
3SM 1 5 0nmgSI;^t2,„ &:fe. ±|B©&BI 

[0144] ^i?ig*T*5 oot. 2mm 

V>M%imiz£.0 a-S iK9 3 ©BJiTk^bMS^fToTS: 
¥i?£#il!lig (LDSg) <O0#1/- -tf (DPSSl/ 
—If) Nd : YVO, f£<J;D, tB73 6 - 5W, 
2 0 cm/s. S55 3 2 nm (N d : YVO,fflg2 

St— ^^i&^-fr^ Z. £K J; Off 3. 

[0 14 5] 03 5(1 500-0. 2tr=1©MlIS© 
^77Sfi/S i N/S iO,/a-S i «jf<DS I M 
SfrVi<Dm%:&v:-?¥f&m-C$>2>. CCDS I MSfrffiT' 
te, 5 0 Ot:. 2^rBlO^S(C<fc-DTa-S il9 3 
<t>V>7l<.mm&\Z 1 x l CO/cm'^Ti^-SClid^ 

[0 14 6] 13 611 i^a<b^^^}?IKSr^-rS 

m&*?n-e$>2>. a-siK9 3fco*tss$ixi 

0 ' ' my c m' JKT tt5 Z. izX'¥>*—)l> J $>Mtftl<D 

[0 14 7] [Si N^K+WiijETK^jSS] X.\Z. /\* 
•y77-14i)Sns i Nj«g|g*c7>jglE7K3it«g£BJ! 

^tz.gimmmz'D^Tmw-rz. 5t-r, 03 4(Dj;ptc 

^^X»«9 lil-P-CVD&fcJcO S i 

fl9 2 a£KJP5 0 nmg^lc. S iO,l92bS 

if 2 o o nmmmizm».0imvx/^yy7-m9 2 * 

JEJfifcU a - S i K9 3 1 5 0 nraggCMt 

±$e.<D&mm\*z\n£><Dmizmizt<titc$><D 

X\tUlK 

[oi4 8] m^x. g.m&wm.#X'4 sot. 2mm 

cO^atCcfcO a-S i 19 3 c98$tok3iS{fcJ2l?l£fT p. 
S IMS ftVf&ff-z) fci CI ■5. S i NIIB9 2 a*©* 
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mmmZ 1 X l O t 'm/cm'&>T\ZteZZ\i:&S I M 
SttVHz&ommZtlfc. a-S i!93tO* 

Siiggttl x l 0" m/ cm* EkT\ZtL-?T^2>. 

[0 14 9] ±m<Da-s i^9 3tc^bT. ¥m&m 

m (LD1S) ©HttU— - tf (DP S S U— If) N d : 
YVatiO. ffl*>6. 5W« ^SlS2 0cm/ 
s, tI5 3 2 nm (Nd : YVO, ©Ml 2 &iii&) © 
^#T*^^t$rHfr-r^). d©;£4«XYX^-v£& 
SbSl* Id J; Off 5. ^Oi^m. 0 3 6 5 

fcA#ft»fta*»5*ifc. io 

[0 15 0] K±|ft^LfcJ:3t^ *HSSfl^SitC«fcn 

=¥- fcf-AtCfc-SigSfk^flJffl LTT FT© h 7 
^«tt**l"<^T^K<tr*itit>lC. TFT£fcT 

®*6T<I«<±©ii^TFT£*§i-r;5. 

[oi5i] cz.^.T'm^<rcmmmizm^x. ^m&m 
itta-s imvm&miftctf. mmmt. lpcv 

D&TifflRLfcp-S il. H*§J5£g©p-S ig|. & 
JBKg@t8j£g© p - S i U-f*x©*£-fC fcjgffl 20 

[0 15 2] «T. *%^cD|g^«l$#iBtUT$i:J6 

[0153] (Mgi) mfc-tiz. &*n&<vmmb 

#&£T*¥3l#gfi©§Sii2;*£. 

[0154] (tf 12 2 ) jfte#¥*<**MR£<ffie£«i 

[0155] (#is3) mmgfa±\z. tf 
zntzm%E.&¥m&mm\z*ifo L>tx*;i/*- e-A© 

[0156]. (Mffi 4) WI3««±1?/^-x>^$ 40 

0. WBXUy h©S«ft^|6]{CJBoTX^;^-h* 
- A£j»gfcf-r S n <b £1#g&<fc-r -SttiE l K|2m©¥i£ft: 
S£M©§!ig^*fc. 

[0 15 7] (#{2 5) Hi}ieS¥«^5@lgT-B!|Sf -5 
iWie* 'J -y Hi. ffi#©HKa*ffc* K&{fct-*#&ftM* 

[0158] mm 6 ) wiK6¥mtonRiz 2 



MESEffit h 7 > 5? X ^ ©•?=- -V *)imMi. t "T -5 £ £ 
[0 15 9] (#13 7) SfHB*«±T/^-x>^$ 
^ftT^0> «He«fe^KcD««ft^|«llC»oTX^^ 

*-e-A*ii»-r£;i££4#s££-r£tfi2 1 ke«© 
[0160] (#f2 8) wim&¥mtimm±-em®-? 

[oi6i] (#iB9) mm&*m.&nm±\z2*(D 
mmfflm&ftj&&.ztiT$sK>. x^i^— bf— a©m«- 
tri o mf$.2tLzmm&$kmmizs$v zm&itmt&zm 

-T3#E 7 KE*t©¥3$#:&g©£?ig#a; 

[0 16 2] (#1210) flSf2K«±-C/X^-x>^ 
3*l£:?ltlE&¥g#iiffllte. BIJP©g&£g&:5)-£*T"5 
^£*4#@i:-rs#I2l lcE*t©^fM£fi©Si£# 
8. 

[0163] (#i2 1 1 ) mm&¥m&»m<Dmm<D 
m^ftit* mme>m^mmz£Qm$.nT£>io , 

MP©^&#©:g^:£ftK*)^Tx*;i^— b*-A£ 
^•T-5C£*#gi<h-r-5#f2l 0 KE«©3Mg#gg 
©§SiS2f*£. 

[oi64] (#i2 1 2 ) mm&*m&mm<Dmm<D 

tr-5#i2 1 o icEtt®¥*tt£B<z>si&:&&. 
[oi6 5] (#i2i3) m%Emmmmt.mmmm^ 
&m®hiz&\,*T. mr^izti^xmmmz x*;u*-£ 

ffi*t--5mrl2x^^- f-A©IWMdWj;5 c h 

&&mt?2>ttm i ici2«©^^«:^g©sii^fe„ 

[0166] (#E 1 4 ) Bi}iB®^«^fC0^Stlfc 

*m&mm&K)ixmzx : *)i'*-$ : mjj-r2>^*** 

fc^^^^^^LTS^Wfcx^^-^m^ 

*#e 1 \z®n<D*m#&&<Dmm3im. 
[oi6 7] (#ei 5) mmmmmmizMi&zntz 

nr^mftmmztg&fc-r * c t &itsi<h-r-5#i2 1 4 

IClB«©#^gg©SSig^S. 
[0 16 8] (#1216) WIB^iais|gS^«(C^$ 

n^^ff^iK^Hic^LTa^Mfcx^^^-^ffi 

^T-5x*;^-f-AfcJ;0*§afbLTi!)f^#^^ 
Ktb, 85l2®m®«ctC^^nfc¥*#:^$^©* 
*S)f^¥«^Mi:T2. £ t*» ^£-r^#l2 1 tiB« 

[0 16 9] (#121 7) ff|l2^ja!Hlg§ffi®(r^fi!c$ 
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#ib 1 6 \zmme>*mftmwv>mi&?3&. 
[oi7o] (#§218) mmmm&tm&mm® 

[0 17 1] (#1319) ^f B 1i;«tTlt«)t:i* 
[0 17 2] (#«B2 0) fi^im^ft-TiS^cOS 

fflKi&oT. fifFf3x*;i^-k'-A£j£££-fr*;i<!:£ 

[0 17 3] (#IB2 1) S^tCttLTSMfflltX* 

-c&zz &mei 9tz&m<D*m#mw<D 

[0174] (#ie2 2) mmizMvxmmmz^ 20 
;p^-*ta^-r-5ffl^*wSfrlBx^;^-tf-A^ffl 
^ . P3P# fc S ft -5 A(ffB¥>IH*&IBI £ ssw-r 

* ^ 1 ict3«cD^»^sosiig* 

a. 

[0175] (#iB2 3) mr$\z%iVTmmmzx.* 

0 c m/ s JJLtT£>-S £ £ fr^ttfe 1 9 Kffifc 

[0176] (#iB2 4) i^p B i»c^-r^ai^»cx^ 
;i/^-*aj*-r-5tinex^;^-f-A©iij*^^tt 30 

A<± 1 %/h«tO/hMT-fe-5Ct^1#^fr-5#fBl t 
fB«<Z>¥ig#&gcDgi§;?7i£. 

[0 17 7] (#122 5) WIBx^;P^-t*-A<D^ 
^ft^fy-fX 0fc/-fX) **0. 1 rms%£AT 

-e&s z. t £#s*<h-r *#ib 2 4 \zmmo¥m#$iwiz 
[oi7 8] (#tB2 6) mmiztttzmmmizx.* 

i^-SHi^tSlimM- bf— AA5CW1/- tf3t 
Tfc*£i£#©iT£#f31 lcf3«(£¥3ff*:gM©Sa 
ig^fe. 40 
[0 17 9] (#|B2 7) M83CWU-— SfJtAt*** 
L DjagCDHff tf5tT?»^> d £ £#&£-T -5#K 2 

[0180] (#tB2 8) mm\zztTz>mwi&)\zx.* 
;^-*tti*-r^miKx^;i/^-h:-At<fc»3, iKrfBis 

a-A?->{zMf$.-r2>z\t : £&wiii-?z>tf&nzmm 

[oi8i] (#12 2 9 ) m^mm.r^ti v #5 



1 \zmm<D*m&mm<D$!t&ijfc. 

[0182] (#13 3 0 ) fi!BX*;i/=P- tf-A£3t 

z&mzmnz&wiv-A&mm\zmftL-r:f&&it-? z>z\ 

[0183] (#IB 3 1 ) jftSBX*;!/:?- t-AXtt 
WIB^Jt'-AtCiO. WtB^JKh7>^7.^©^ 

&te®*£S3il{tKg@ftx*;i^-&g?TJS«u K 

S d £ £4#S£<t-rSttfB 1 lC|B«<75¥®^a<DS?ig^ 

a. 

[0 18 4] (#133 2) 4>ft< <hfc2«giCDjKrI3& 
f-A^S^S. x*;p^-3£«, Rtfk*-AJfctt©5 

5'M<it>i mtmtz* z. zmz 1 cib 

[0 18 5] (#133 3) MI3^ft»KlcMI3X^ 

*VM&&ik<Dfr*M$itit3\zf£M i it?Z>Z\£$ : &WltT 
-5#IB 1 ICgBttO^^^H©S!ig*i*. 

[0186] (#ib 3 4 ) ttm*m&nm<Dmm?z> 

!2x^;^-t*-A^iiiM-Cffi©MI3^g|5^^^1)$ 
^KftSWWIB^gCffi$BB|*T-5^t^i|t^fr-5 

#ib 3 3 tzmm<D*m#&w<Dmi&jjm. 

[0 18 7] (#133 5) b533^^»K0WIB^ 

h =7 > >>x ?<Dw&im®:tmu zMmzmts.*.***- 

e~A*W««fcHB»b, Fi^lM*lCiigiMfc£ttTft-5 

^t^stt5#E3 3 \zmm.e>*mfr$im<nm&jj 

[0 18 8] (#133 6) jWf2S«-hfC. SiRtf 
N. Xtt. Si, ORtfN£-g-friW&£WT3A*-.y7T 

[0189] (#13 3 7 ) Jii}!2?gffit©*s?ligS£ 1 X 
1 0 ,t ®/cm , J^T£-r*iI<i:£#&£-r-5#i23 6 
lCfB*E©¥«lft:gB©fij£;£8;. 

[0190] (#12 3 8 ) «JtB¥^#?$l&CDllji*;iSHt 
^K¥^fr?fl8©^«. X«MfB*«#:^Sr^ 
^L^CD/t^ - >£Jgj£ Vtzmz'nv d £ £4#® i-r 
£#13 3 6 tiB«<D#@^g©Mig^ffi. 

[0191] (#133 9) fSMii-iboT. me 
trK^^n. «ft<DS5Kh5>> J x^&#LTft-i.iri3 
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[0 19 2] (#134 0) 8312:7 D-A^-XOSSJi 
Utf^ J r*)l'&<iiQ*>&\,^£$:Wmt-?zmi3 9iZ 

[oi9 3] (tffE4 i ) tum&mft^mitmm*. 
wi&&&±\zmvix\$mvi\z/\!$>-->?2nrz&*m 
#mm\z x*;i^- 1*- a a nxu z t> <dt-& * 

Zl<h£$H8<>:T2>#f34 0 Kf3m©#«#gfi. 
[0 19 4] (#134 2) BtriS*«±lC, A^--> 10 

mtti±mcD-?—*)—AWl$.ZtlT^Z>z:t$:&Wt.£-r 

•5#»B4 i \zfzm.<»¥m#mw. 
[0195] (Mte4 3) mmmmmtmmmmm 

[0196] (#fB 4 4 ) BfffSS«te. I7;W U # 
t7S>^X, ^Xfi-i'. Rtf 

«ii:i:T-s.#iB3 9 izmm^m^mm. 

[0 19 7] (#|34 5) M$mWL±lZ. S i &tf 
N, Xtt. Si, OS.t/N^^tJ^^*-r-5/N*-y7 7 

^iK©*fS^lx l 0"I/cm'KTT'<6l l 

[oi98] (#ib 4 6 > Mmmme>*mmm& 1 x 

1 0 ,, e/cm , WT7r&*£<i:£*fgi<!:-r*#fB4 5 

\zmmv>*mfr%im. 

[0 19 9] (M^4 7) MIB/W^t — M&S i O 30 
,/S i NXfiS i O./S i ON Z> £<>:$• 
#@fr-5#IB4 5 KfBt£©¥3l#gB. 

[0 2 0 0] (#fB4 8) SfiLhCJBj££tt%:¥*ft: 

igS®-e*oT, iWrse^sgtttSigtSBHu Miex*;^ 
Srt-*tMis#u t5iex^;u^-f-A©aj7j^F^ 

[0 2 0 1] (#134 9) fi^ftttft-riKOfi 40 

iSfc^^x, mriEx^;^-t*-A^**$-e--5::i:5- 

«F&<fc-r*ttf24 8 lCfB«©¥ill#§?iggEfi. 

[0202] (#§3 5 o ) mmx.*.)i*- e- ao^ 

£56tt£*-r/1' X OfcZ-fX) dtO. 1 rms%£TF 
-Cfe-5C:i:^#^i:-rsMie4 8 JcfB«©**^aig^ 

s. 

[0 2 0 3] (#13 5 1 ) BtrtBx^;p^- ti-A^ 
^ftSdn 0 cm/seA±T«.SC<h^<f?S<*:-r-5#fB 

4 8 \zmm<D*m&$i7&gim. 

[0204] (#tB5 2) mmmzx.^)^-^mij 50 



£r*f&<h-f 3#fB4 8 tlB«O^S^K^B. 

[0 2 0 5] (#135 3) mffilZft?2>mm$)\Z3L* 
fr*- £ tMl-r 5 «Ei*^- f- A** C W !f j« 
T$>££<h£4#jSi<b-r£ttfB4 8 KfBSc<Z>¥aS#g?jg!gE 
B. 

[0 2 0 6] (#135 4) WI3CW1/-- !f3t*»**#: 
®!>e©@#l/-tfftT&£;i<h£#Sfc<i:-r<5#fE5 3 K 
fBi&CD¥3l#§3iii&B. 

[0 2 0 7] (#135 5) B9fBaiS±tC^tte,nfcX 
f-A<DMMfi:B-&t3i±fflO-7-*-^fi9|t^ 
ICg^IRoTfBitU ^<DftBIC-&^-&TMIBx^;^ 
- f-A i£Sa»-r-& Z. t S#f3 4 8 fcK«© 

[0208] (#135 6) *m&Mmm®T'$>z>T. 

S«/^B£n. MfBS«£MfB#ig{*:jSffil<D®l*j#ft 

-csmz&majmii-rzmm^&ii, x^^-t*-A 

«*St. MS3L-- -!f^iii^©*^ffiSt$tlfettl3x^ 
;^-hf-A*7t^»C«a(Dg!ltf-A»C»a-r-5tf- 

A^w^at^ffiA. meant?— A&flftG3&«#]*flt 
[0209] (#135 7) ttBrnviztttwrnvm 

aic^oT. ffJlBx*;P*-fc:'— A$fS*t5C 
#®tt-€.#E5 6 lCiB«CD^^^jggB. 
[0 2 10] (#135 8) flM&&l!lti-A{C«J:0. Hfi 

X*;ir^-5ft«THH#lx. Jl.oMfB&igfflih7>S>X^ 
©#^fi£gRfi[i£^jg-tra5®f -5 H £ *if#Sl!tT-5#l3 5 
6 lCg3©<D#«^S?it^B. 

[0 2 11] (#135 9) 2 SScDftrfBS 

e-A^*jtK. x*ji^-&sf. Ryte-A^©^ 

tS4>&< imfimt£Z&o\Z. MI3#©ib*-A*fi3 
l*-r^)C:<i:*!t#mi:-r5#l3 5 6 lCl3«co^ft»iIS 
B. 

[0 2 12] (#136 0) lW!3&SiJb-A£S^lcS 
&D^b&^£5Kfl8l^£C<h£4#m£-r.5#fE5 6 

\z&m(D¥m#m7&mm. 

[0 2 13] (#136 1) WBz*)^-t- AWtb 

£#fB 5 6 tlBmw^^SiS^B. 
[0 2 14] (#fB6 2) H3i3x^;^-f-A©T 
*SttS«t/"fX (^/-YX) »«0. 1 rms%EtT 
T&-5di:Sr#®<frs#IB6 1 tCfB«<D^^jg^ 
B. 

[0 2 15] (#IB6 3) ¥m#&igmmT'&iT. 
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34 



X'&&\z&m-sjm£-rz>mm^®}i. x*;i,*-tf-A 
««HH*#^a «rE*«*iKrEx*;Ms-ii- 

A(C#UTffittl$K7£g£-ti:ft#'=>, ME¥*#KK£ 
7>i?X?<DMf8.®&<D?>.$ : miRK)\zmM,<t-?2>. 

[0216] (f*t26 4) ^m^^urmm<Dm io 
#^<h-r^#i26 3 

[0 2 17] (tfE6 5) ffiB££©$£»&fttftt 
SB»f^ai»«^'f 5>y^iBg5-r^ditc«fcO, ME¥ 
**!tK©BI&-rSME*K b ^^^©^J&SMi© 

jsitmiRjnm e . mex*;i^- tr- a &xar?«!i©flft 
E»i*»4fc stti&oMEMSttejiRttt" 

[0218] <#E 66) MB U— !f 3S*¥R*> £ ffi 

Ex*;^-tf-AK»bTffi»»K*aE*-&ft:3a«6, 
ttE¥W<«MKi»Ea9JK-A*«tt«K:JHItU « 

tscts#ftit**tB6 3 \z&wt<D¥m&mmm 

H. 

[0219] (f*E 6 7 ) ffiE¥*tt«lt©lftEiiMR 

a-^mmmzmmv. mj£wmzi&mitznxt±z, 
it*»ttt6ftB6 3 \zmm<D*m»&mmw. 

[0 2 2 0] (f*E6 8) iEl*K-li- A©tU 

-5#E6 3 KBft®¥«*att3«. 
[0 2 2 1] (ftE6 9) «&EX*;i^-fcf-A©* 
*3fett*«-r/-fX (3tt/-fX) 35*0. 1 rms%WT 
X$>Z> Z. <t 6 8 £E«0!|£*tt8ifi& 

So 

[0 2 2 2] (f*B 7 0 ) a«±K*»0**{*:3(H ! - 
38«ia:tt6nT&**SM|:««0«ifi*ifeT?*r3T. ME 40 
Kift^&te, MB¥Jg#Jf!T©¥S|Jtt»l8l£, Itmfctt 
bT*««fcx*;p^-tiH*-r*x*;m?-e-Afc 
J:0tMMfc?-*:Ee**tr. 

[0 2 2 3] (ft E 7 1 ) ffiES¥*fl4HK«SME£ 

^VfleWRK WEx*;!/*- h-A^iWtS C t 
«£-T*ttE7 0 CSt®¥«#SSOfii^& 
[0 2 2 4] 

[%93©£Ml] *5Sfik:J:n«. HiSHII— #S!T FT 
-LCD, ->X-r-A • • /t^JU, >X^A • • 50 



^tcffitiiiSji^i&^pi^^T f t £*gi-f s z. izamm 

[0 2 2 5] 3Sfc*5BWI=±ntf. TFTOh? yVT* 

T&mmzmn&mmwj&pimuT f t £*si-r * 
[tmcommtaami 

[01] Jgi ©SsttHMBfcij^T. ¥«fl:»BI©i&§EYt; 

[02] ')#>mz/t5r-=.>ift£titt¥&#mm<om 

[03] TFT7-f 7>K*««fi£$tl*:«^^-raa 

[04] CWU-lfK:J;0ISftfc£nfc¥*#«K©«| 

[0 5] CWU- *ffc<k9*iilfc£n/S:X*^-?/^— 

[0 6] #g#*Blifi^©S I MS#W£*-r#t40T? 

[0 7] ¥^»Kift^©»f®TEM^^-r^*T** 
5. 

[0 8] Sgl©*Sg^ilC^£TFT©Siji^££:E@ 
«MtC^-r«tllS»rM0T^S. 

[0 9] 0 8C3l£i^#. Mil ©^MSJgjfCfil^TFT 
©^3t^ffiSrXgJgtC^TtillllS»r® 0-C* 

[010] H9fc§i#tt#, sii (Dmm&mzm&T f 

T ©aHffcSrftfclg* K*T«E*»fiiiHT* -5. 
[011] 01 0£3l#tt&. £l©£iftgli£ffi«T 

[01 2] ¥»(Mfg|©|&»/t*- 

S-*-r#tt0-c : a&-5. 

[013] ¥m#mme>yn-K?->£&W}g.ii<Dm 

[01 4] *l©£f»g&©X»m fc*V>T. u#> 

«©$¥«#^R^eav-*-$^-r«iB& 5 P®0-e 
[015] mi <om&mWi<o2£&m 2 \z&i*T* 

[016] *lCDjfmm0X*M3K:«t>T. 

[017] »l©*l6#fc©*»0!|4K:*V*T, 
lilK©^Sr^-riHBS 5 Pi50-Cfe-5. 

[018] &l©£l»fflB©XJgei|5k:*(r>T. 
^IK©«^^^-r«E«0t?*S. 

[019] m2©nis}gffifct3wsDPssu— y^s 
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36 



[0 2 0] ?&2<D&mmm(D&&Ml K:}3tt-5DPS s 
[02 1] ^2<7>^iS^CD^t«J2IC*5tt-5DPS S 

[022] %iZ<D3$:mmm\Z&Z>T>VSS\s— tfglO 
ffif&<D- : &%:7r;-?mmm-C&Z>. 

[0 2 3] 4§<DD P S S U— tf 4 1 £fijffl LT. £§f 
2 8fliO»|tf-A*58ftS-&fc«^*«-r«KHT* 

10 

[024] D P S S Is— if 4 1 £?iJ/8 L/fc<d}©MW75*£ 

[0 2 5] ¥^^SK©TFTSr^-r«.^©*-$rig 

[026] fil 3 ©lHJS^O^tfiJTffl MDPSSU 

[0 2 7] $4©m«it«k5DPSSU- tfgg© 

[0 2 8] Bl^^(C*5tt-5TFTCOg2g0i|$r^r«[S 
@t-a&?>. 20 

[0 2 9] f£4<D^ffiMm<D%£MM2\z£2>DP SSU 
[0 3 0] &4C0m:ffiMme>mMM3\Z£.Z>DP SSU- 
[03 1] ^4©g|JS^Si<D^Caj4tCj;-S>DPSSU' 
[0 3 2] Si NXteS i ON£/Xy7r— JB0*m<£ 

[03 3] a-S i m(DMtftltf£.Vrcm?&7fi?m®l 30 

[03 4] ^7Xa«il:A777-i^bta-S 
i M^^^nfc<t-?i&^-rS[lll&»rM0Tib^>. 

[035] so or, 2mr$<D&Mw®L<»i3 ; 7 7>mfc/ 

S i N/S i O./a-S i#ti§©S IMSM©^S 

[0 3 6] m§,<m<D*m#um*m?mm&fn-ziz> 



[03 7] t£3fe(DX*->vU~ if4ffl^T->U3>RS 
j^SYb Lfc^Sr^-T A F M^XT&S. 
[#*f©ift9i] 

1, 2 1, 9 1 ^7XSjg 

2 , 7 0, 9 3 ( a - S i B&) 

3 CWU- tf 
4 

5 V— X/HU"f> 

6 TFT7-f7>H 

1 1 ftff?¥*#ffK 

2 2 Si Otrty? T—M 

2 3?- hm<tm (->U3 >mtm 
24. 32 y-hms (7)vs.-«y&m) 

2 5 MMffeMJt 

2 6 n>r5^ h*— ;U 

2 7 §2i&r (&Jg«l) 

3 1 

3 2 X U N 

3 3 tttt't^ — > 

4 1 DPSSI/-1f 
4 2 Tt^lS 

4 3 XYXf-y 

5 1 mtfife? 

5 2 all*— *U>X 

53, 6 5 mytuyx 

5 4 ¥«(tc*nu#> 

6 1, 6 3 mfes.^ — 

6 2 tlS7- 

6 4 a'J*-^U->X 

7 1 

7 2 ^a-y/t- 
7 3,7 7 $7- 
7 4 SWc 

7 6, 8 1, 8 4 iSiKffi 

8 3 *'J^>5 5- 

9 2 /t»y77-i 

92a S i NXttS i ON*e&5ilK 
9 2b SiO,I 
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[01 4] 
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2 a-SiBI 
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[0 11] 
26 



24 y-hAI^ 
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(c) 




1 9] 



43 XYXi^— v 
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O 




[0 16] 
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1 8] 



Ca) 
2 a-Si| 




(b) 



(c) 




34 35 m&f&M 



[02 0] 



12 1] 




--42 3fc¥& 



41 LDfifcfiDPSSU— if 





43 XYX^r— v 




43 XYX^-v 



13 4] 



41 LD«EDPSSU— !f 



**2«2 



92a SiN3Ui$iON(D»8l 1 M . 
/ 92b SiOaBI J 92 "*^"» 
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12 7) 



72 w*- 



72a 0W&g 
72b OFFH« 



OH 



74 




41 CWU— +F 



75 &M^>1*v-2>- 
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[02 8] 
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